We developed some Ultrafiltration (UF) membranes based on polysulfone (PSF) and poly acrylic acid (PAA) mixture. The ultrafiltration membranes were prepared by the phase inversion technique using Dimethylformamide (DMF) as a solvent. Immobilization of PAA in PSF matrix was confirmed by Fourier transform infrared spectroscopy (FTIR). The membranes have an asymmetric structure, as revealed by scanning electron microscopy (SEM). Natural water from Mahmoudia canal (a subdivision of the Nile River) is used as feed water. The permeate flux reached 120.0 l/m 2 .hr. The hydrophilicity measured by contact angle was enhanced by the addition of PAA to reach 66.0 0 . The prepared membranes showed good tensile strength that reached 7.2 MPa. Turbidity rejection and dissolved organic carbon (DOC) rejection reached 98.4% and 65 %, respectively. These performances obtained at ambient operating conditions, make the fabricated membranes attractive for canal water treatment.
Introduction
Water sources, all over the world are being exposed to pollutant contamination.
Industrial and agricultural activities affect the water quality [1, 2] .
The coagulation-flocculation process reduces turbidity, total suspended solids (TSS) and natural organic matter [3, 4] .
There are some problems with coagulationflocculation techniques regarding environmental impact of accumulated sludge as well as the cost of dosing chemicals [5] [6] [7] [8] .
Many coagulants such as aluminum sulfate, ferrous sulfate and ferric chloride are widely used in conventional wastewater treatment processes, resulting in the effective removal of wastewater particulates and impurities [9] .
Abu Qir Fertilizers Company AFC is the leading Egyptian company in the field of Nitrogen fertilizers. Conventional coagulation-flocculation is used in AFC and many similar water treatment utilities with the aid of chemicals.
The sludge formed at the coagulationflocculation process is a significant problem as it is difficult to be discharged or recycled and due to its negative environmental impact.
Membrane processes are widely used in water desalination, wastewater treatment, removal of heavy metal ions, pesticides and many other micro pollutants. They are also used in the fabrication of chemicals and food products, and they are playing an important part in environmental protection [10] [11] [12] .
Depending on the membrane nature and characteristics, a process and operating conditions are to be chosen. Among the processes, ultrafiltration has a large potential for applications in various fields:
biotechnology, pharmacy and water treatment [13] [14] [15] . 
Instruments
IR spectra were recorded in the wavenumber range of 4000-400 cm -1 using (Table 1) shows the different compositions of the prepared UF, which explains some membranes behaviors.
Membrane characterization.

Chemical Structure of membranes: (FTIR)
The peak at 1720 cm -1 in the UF membranes spectra which can be assigned to the stretching vibration of the carboxylic C=O group of PAA, indicates the presence of PAA in the membrane blend. Using the peak of C=C double bond at 1585 cm -1 in PSF backbone as a reference, the ratio of the absorbance at 1720 cm -1 to 1585 cm -1 (A1720/A1585) was used to quantify the PAA immobilization in the PSF matrix (Figure 2 ).
There is an increase in (A1720/A1585) which means that the PAA polymer, in spite of its water solubility, is well immobilized in the PSF matrix [20] . The sub layer seems to have finger-like macrovoid cavities as well as honeycomb like pores opened into the macrovoids.
As seen in (Figure 3 ) the most noticeable difference between the membranes of various PAA contents is the gradient in pore size of the pores. The larger pore size which were found in AS 5 may be attributed to its lower total polymer content and to the delay of phase separation due to the addition of hydrophilic polymer PAA to the casting dope [21, 22] .
As the total polymer concentration in the dope increases, more compact membrane structure was obtained in coagulation, because of a higher density of polymer chains that are coagulated by the water bath [23] . 
Membrane Porosity
Membrane porosity was measured by the method of "dry-wet weight" to examine the water content in the prepared membranes.
Wet membranes were weighed after mopping superficial water with a filter paper (Ww). Then they were placed in an oven at 60 °C for 24 hours, further drying was done in a vacuum oven at 80 °C for 24
hours to obtain the weight of the dry membrane (Wdr). The porosity P (%) was evaluated using equation (1):
As described by SEM as the total polymer concentration increases, more compact structure is obtained in coagulation and membrane porosity decreases [23] . SEM images show a decrease of pore size with the increase of the PAA content for the prepared membranes. As the PAA content increases, the total polymer content increases and porosity decreases (Figure 4 ). AS 5membrane which has the lowest polymer content showed the highest porosity.
Membrane hydrophilicity: Contact angle
The membranes were prepared by cutting pieces at random locations within the membrane sheet. The samples were placed on a glass plate and were fixed with a tape. Then, five drops of distilled water (2 μL) were placed on the sample surface.
The contact angles were measured within 20 sec after the water drops were placed.
Surface hydrophilicity is one of the most important factors in determining the antifouling property and performance of ultrafiltration membranes. The hydrophilicity of the membranes was evaluated by contact angle measurements. It is commonly accepted that the lower contact angle usually represents the greater tendency for water to wet the membrane, the higher surface energy and the higher hydrophilicity [24] . As seen in (Figure 4 ) the contact angle decreased with the increase of PAA content, which means that the membrane becomes more hydrophilic. The decrease in the flux with the increase of PAA content can be related to the thickening of the dense skin and the decrease of pore size.
Turbidity rejection
The turbidity rejection (RTurb.) was calculated according to equation (3):
Where Tp is the turbidity of permeate and
Tf is the turbidity of feed water. The data shows that there is a slight increase in DOC rejection from 59% to 65%
with the increase PAA content, as the membranes became less porous ( Figure 6 ). 
